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ABSTRACT 
Coyote management in urban areas has become a concern for wildlife professionals. In 
the Greater Chicago Metropolitan Region (GCMR) wildlife professionals have received an 
increased number of complaints from residents. Based on cultural theory and cognitive hierarchy 
theory, we hypothesized that (a) individuals with mutualistic wildlife value orientations are more 
likely to have positive beliefs about coyotes than negative beliefs; (b) individuals with 
deterministic wildlife value orientations are more likely to have negative beliefs rather than 
positive beliefs about coyotes; (c) people having negative beliefs about coyotes perceive higher 
risk from coyotes than do people having positive beliefs about coyotes; (d) beliefs about coyotes 
mediate the relationship between wildlife value orientations and perceived risks from coyotes. 
Data were obtained from a mailed survey of GCMR residents during 2012 (n = 1,624). Wildlife 
value orientations were measured using two sets of basic beliefs (i.e., mutualism, domination). 
The mutualism index included five variables (e.g., Wildlife should have the same rights as 
humans). The domination index was measured with four items (e.g., The needs of human should 
take priority over wildlife protection). Beliefs about coyotes were measured using two indices. 
The first index included four positive statements about coyotes (e.g., I enjoy seeing coyotes in 
my community). The second scale included three negative beliefs about coyotes (e.g., I feel 
coyotes are a nuisance). Perceived risk was measured with four variables (e.g., safety of pets). A 
confirmatory factor analysis suggested that the data fit the model (RMSEA = .06, CFI = .98, NFI 
= .97, chi-square/df = 7.63). A direct effect Structured Equation Model (SEM) indicated that 
both mutualism and domination wildlife value orientations influenced perceived risk. When the 
positive and negative belief indices were included in the SEM, however, neither value 
orientation was significant. These findings support the mediation hypothesis. In the final full 
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mediation model, mutualism wildlife value orientation was positively related to positive beliefs 
about coyotes (β = .68) and negatively related to negative beliefs (β = -.37). As expected, 
domination wildlife value orientations was positively related to negative beliefs (β = .33) and 
negatively related to positive belief β = -.16). The two wildlife value orientations explained 64% 
of the variance in positive beliefs and 40% of the variance in negative beliefs. When the two 
beliefs about coyotes were regressed on perceived risk, only the negative beliefs index was 
statistically significant (β= .80) and accounted for 68% of the variance. These findings support 
the hypothesized relationships. The respondent typology created by this research may be used by 
wildlife professionals to market coyote information to the specific types of GCMR residents, 
perhaps increasing information dissemination and retention. Moreover, findings from this study 
are applicable to both urban coyote and general urban wildlife management. Theoretical 
implications include the successful ability to solicit cognitive hierarchy concepts using mail 
surveys, and support for using cognitive hierarchy theory in wildlife management. 
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CHAPTER 1 
INTRODUCTION 
 The Greater Chicago Metropolitan Region (GCMR) is a diverse area encompassing 3,677 
square miles and accounting for approximately 65% of Illinois’ total population (U.S. Census 
Bureau, 2010). This densely populated area is home to a large variety of landscape types and 
people of different cultures, backgrounds, ages, socioeconomic status, and occupations.  
Recent increases in coyote populations (Gehrt 2004a, 2004b) have produced growing 
opportunities for human-coyote interactions with GCMR residents. Interactions can include, but 
are not limited to: seeing a coyote on one’s property, seeing a coyote at a forest preserve, being 
aware of a coyote in one’s community, or a coyote making a den on a resident’s property. These 
experiences can be positive or negative depending on the person and situational context in which 
the animal is encountered. In situations where a human-coyote interaction is considered by a 
GCMR resident as a conflict, such interactions must be addressed by wildlife professionals to 
avoid escalation. By examining human-wildlife conflicts from the perspective of individuals in 
the community, managers may be able to address people’s conflicts with wildlife before they 
inevitably become conflicts within communities (Madden, 2004).  
PURPOSE 
 Our survey was used to examine perceived risk of coyotes by Greater Chicago 
Metropolitan Region of Chicago (GCMR) resident’s wildlife value orientations. This study 
explored the (a) influence of wildlife value orientations on beliefs about coyotes; (b) potential 
influence of beliefs about coyotes on perceived risk of coyotes; (c) practicality of using cognitive 
hierarchy theory as a framework for urban coyote research; (d) usefulness of understanding 
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residents perceived risks as a strategy to manage people and coyote conflict in urban areas. 
Findings are expected to benefit urban wildlife research, in addition to coyote management 
within the GCMR. 
RATIONALE 
 Culture theory and cognitive hierarchy theory were used to examine wildlife value 
orientations, beliefs and perceived risks associated with coyotes in the Greater Chicago 
Metropolitan Region. Since Rokeach (1973) first described the concept of values, this 
psychological concept has been used by many to further understand attitudes and beliefs in 
certain situations (Fulton, Manfredo, & Lipscomb, 1996; Steel, List, and Shindler, 1994; Vaske 
& Donnelly, 1999; Whittacker, Vaske, & Manfredo, 2006); however, cognitive hierarchy theory 
does not fully incorporate perceived risk into its framework. By using cognitive hierarchy theory 
while encompassing cultural theory, the theory will provide a framework through which values, 
beliefs, and perceived risk can be investigated (Figure 1).  
  
Figure 1. Diagram of the Cognitive hierarchy theory (Vaske & Donnelly, 1999) 
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CHAPTER 2 
LITERATURE REVIEW 
Cognitive Hierarchy Theory  
Overview 
Cognitive hierarchy theory is a theoretical framework by which people organize the 
world according to their values.  As a person accumulates more experiences throughout his/her 
life they use their value system to filter and process incoming information. Cognitive hierarchy 
theory provides a framework for analyzing values people hold and their preferences given 
various situations (Vaske & Donnelly, 1999). Values are the central concept in cognitive 
hierarchy, which influence higher order concepts such as value orientations, attitudes, and 
norms; my research utilized the cognitive hierarchy to determine how value orientations 
influence perception of risk from coyotes.  
Values are the foundation of cognitive hierarchy theory followed by increasing numerous 
beliefs, attitudes, and behaviors (Fulton et al., 1996; Figure 1). While values are most central to a 
person and are typically held steady throughout one’s life, beliefs, attitudes, and behaviors 
become more susceptible to influence and change as they become more external (Rokeach, 
1973). Variability in preferences within a community is a result of diverse beliefs and attitudes 
each member holds (Fulton et al., 1996). For example, two people could both value wildlife; 
however, Person A may support lethal control of a coyote in the GCMR, whereas Person B may 
express the same value through non-lethal control. Although both individuals in this example 
value wildlife, their attitudes towards the animal can differ. For these reasons, this study not only 
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categorized GCMR resident’s value orientation, but also investigated their beliefs and expressed 
attitudes towards urban coyotes.  
Values are difficult to quantify and many different values exist (de Groot, Alkemade, 
Braat, Hein, & Willemen, 2009). Actual value measurements are difficult for a person to 
verbalize and as such value orientations are used to describe how people relate to their landscape. 
Steel, List, and Shindler (1994) state value orientations are not discrete, but interact with one 
another to form a continuum from biocentric to anthropocentric upon which people align. 
Anthropocentric orientation is defined as a human-dominated view of the non-human, while a 
biocentric orientation places nature at the center of a person’s value system (Eckersley, 1992). A 
person’s position on the value orientation continuum then acts to influences the beliefs, attitudes, 
and behavioral intentions. 
The definition of beliefs is disputed throughout the literature, however Vaske and 
Donnelly (1999) explain how the patterns of basic beliefs help strengthen and give greater 
meaning to a person’s values. What is commonly agreed upon is beliefs are more pliable and 
numerous than values, yet are instrumental in attitude creation. This study will use the definition 
of belief as outlined by Rohan (2000). 
Most societies hold common values. Differences in people’s preferences and expectations 
arise from patterns in basic beliefs that form value orientations. Value orientations give meaning 
and explanation to a person’s values, especially when arranged on a biocentric-anthropocentric 
value orientation continuum (Fulton et al., 1996; Vaske & Donnelly, 1999). Two prominent 
wildlife value orientations are domination and mutualism (Manfredo, Teel, & Henry, 2009; Teel 
& Manfredo, 2009; Vaske, Jacobs, & Sijtsma, 2011). Domination was identified by Kluckholn 
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and Strodrbeck (1961) to be the primary value orientation in the United States of America. 
Domination wildlife value orientation is human mastery of nature and has arisen primarily 
through Judeo-Christian religion, and the expansion of capitalism (Manfredo et al., 2009). 
Domination over the natural world was fostered during the 18
th
 and 19
th
 centuries when Judeo-
Christians colonized much of the world and led the United States into a capitalist industrialized 
society. Findings from Manfredo et al. (2009) suggest the stronger one’s domination wildlife 
orientation, the more that person will place human advancement over the well-being of wildlife. 
The rise in belief that all people should be treated equally in the United States has influenced a 
progressive wildlife value orientation shift from domination to mutualism (Manfredo et al., 
2009). Mutualism reflects this equality belief of people acting for the good of both people and 
nature. Findings from Manfredo et al. (2009) suggest the stronger one’s mutualism wildlife 
orientation, the more that person will treat wildlife in the same way they would treat a person. 
Individuals holding the domination wildlife value orientation tend to be older, and from 
rural areas. People identifying with the mutualism wildlife value orientation are often younger 
than individuals holding a domination wildlife value orientation, and from more urban areas. 
Education does not tend to influence wildlife value orientations (Vaske et al., 2011). 
According to Bright (1996) attitudes are defined as the expression of liking or distaste for 
an object. For example, perceived risk towards an object is an expressed attitude of fear or 
caution. Ajzen (2001) found that individuals often hold numerous attitudes towards an object at 
varying extremities. It is possible to have conflicting situationally-dependent attitudes for some 
objects, and when attitudes change, the new attitude overrides an old (Bright, 1996). Bright 
(1996) identifies three components to attitudes: evaluation, tendency, and psychological 
tendency. Evaluation consists of both valence and extremity, if the attitude is positive or 
 6 
negative, and to what extent, respectively. Entity, or attitude object, is an abstract object or 
thought that an individual can evaluate. Finally, psychological tendency is the positive or 
negative evaluation a person makes about an object. The evaluation can be short or long term. 
Attitudes are not something that can be externally evaluated, but must instead be described by an 
individual (Bright, 1996). In summary, values influence the subjective values people hold 
towards behaviors or situations, which in turn create attitudes (Bright, 1996). 
Behaviors can be challenging to define, and may be more effectively explained by first 
briefly discussing the Theory of Reasoned Action (Fishbein & Ajzen, 1975). The Theory of 
Reasoned Action suggests behavioral intentions are an effective predictor of how a person will 
behave (Eagly & Chaiken, 1993; Manfredo, 1992). For these reasons in addition to the difficulty 
of linking observed behavior with attitudinal measures on a survey, behavioral intentions, as 
opposed to observed or expressed behaviors, are often measured in social science research. 
Using Cognitive Hierarchy Theory as a Theoretical Framework 
Cognitive hierarchy theory in conjunction with attitudinal surveys has been used in 
wildlife management to determine how wildlife value orientations influence beliefs about 
wildlife and management preferences. Abrams, Kelly, Shindler, and Wilton (2005), McFarlane 
and Boxall (2000), Manning, Valliere, and Minteer (1999), Steel et al. (1994), Vaske et al. 
(1999), and Whittaker et al. (2006) recognize cognitive hierarchy theory as an effective tool in 
categorizing value orientations in a community to better manage wildlife. Loyd and Miller (2010 
a, 2010b) used cognitive hierarchy theory to develop a value orientations model when exploring 
management of feral cats (Felis cactus) among Illinois homeowners. Their model identified three 
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value orientations on the wildlife value orientation continuum (a) wildlife existence values; (b) 
wildlife rights; (c) economic value of wildlife.  
Teel and Manfredo (2009) examined the way wildlife agencies manage wildlife in the 
United States of America. Their investigation specially focused on the diversity of public 
attitudes towards wildlife. They determined that wildlife management was founded in a time 
when a majority of civilians had domination wildlife value orientations; however, not all people 
hold this value anymore. As wildlife value orientations have begun shifting towards mutualism, 
wildlife professions are facing increased management conflicts due to basic belief diversity. 
They determined that by categorizing people as having mutualism or domination wildlife value 
orientations they were able to enhance understanding of wildlife-related interests and provide 
insight into state residents’ potential for conflict and likelihood to accept management practices. 
The cognitive hierarchy theory was used to analyze and quantify these variations and 
place people along the value orientations continuum to understand how their values affect their 
beliefs and attitudes about coyotes. Using the cognitive hierarchy framework, my study 
evaluated the effectiveness of the theory in predicting perceived risk of coyotes from GCMR 
resident’s wildlife value orientations.  
 
Cultural Theory and Risk 
People encounter risk in their everyday life. Today’s world is teaming with hazards and 
risks, and different types of people handle each risk in different ways. Although people in the 
United States are facing less risk today than they have in the past, perceptions of risk are higher 
(Tansey & O’Riordan, 1999). The extent to which a hazard is deemed a risk likely depends on 
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many variables such as culture, situation, and demographics (Oltedal, 2004). Three major risk 
frameworks exist within the literature (a) Slovic’s psychometric paradigm; (b) social application 
of risk (SARF); (c) cultural theory. Slovic’s psychometric paradigm focuses on how perceptions 
of risk are influenced by cognitive factors (Gore, M.L., Wilson, R.S., Siemer, W.F., Hudenko, 
H.W., Clarke, C.E., Hart, R.S., Maguire, L.A., & Muter, B.A., 2009; Rippl, 2002). The paradigm 
is driven by 2 main factors, dread risk and unknown risk. The psychometric paradigm is limited 
by its inability to measure risk perception levels or differences among social groups (Gore et al., 
2009; Rippl, 2002). Social application of risk (SARF) focuses on how risks are amplified 
through communications and the media. The examination of why some risks become amplified 
in media coverage and some are not, are often considered SARF’s strength (Gore et al., 2009); 
however, SARF does not consider why people perceive risks at different levels. Cultural theory 
focuses on how both culture and an individual’s ways of life, or values, influence risk perception 
(Oltedal, 2004; Rippl, 2002). Its similarity in examining individuals’ values and beliefs, in 
addition to the theory’s focus on situationally-dependent perception levels makes it an insightful 
addition to the cognitive hierarchy theory. 
Cultural theory was first discussed by Mary Douglas (1966) in her book Purity and 
Danger: An analysis of Conceptions of Pollution and Taboo. Her theory has influence in many 
inter-disciplinary social science fields and has guided many inquiries into risk perception and 
communication. The theory has evolved within the past half century, and has been used to 
explain why different segmentations and demographics perceive risk differently (Boholm, 1996; 
Tansey & O’Riordan, 1999).  
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Cultural theory of risk explains what types of people interpret what levels of risks in a 
given situation (Oltedal, 2004). Cultural theory is similar to the cognitive hierarchy theory as it 
seeks to predict outcomes using population segmentation. Both theories consider how an 
individual interacts with the outside world, and how they perceive situations around them. 
Moreover, they both believe the way an individual orients himself or herself will directly 
influence the way he or she lives life (Oltedal, 2004). By examining perceived risk towards 
coyotes in the GCMR using cultural theory in addition to cognitive hierarchy theory, the power 
to predict perceived risk from basic belief patterns will be strengthened. 
Cultural theory concludes that objective measures of risk, such as the probability a 
GCMR resident will be attacked by a coyote, is different than a resident’s estimate of said risk 
(Boholm, 1996; Oltedal, 2004). Objective risk is calculated using probabilities and statistics, and 
may be different based on specific situations and geographies (Oltedal, 2004).  Perceived risk is 
a person’s projection of risk from a situation on his/her life. Many factors determine risk 
perception, such as culture, familiarity with hazard, choice of participation, and frequency of 
event (Boholm, 1996; Oltedal, 2004). It has been noted that men and women perceive risk 
differently (Oltedal, 2004). Moreover, white men see the world as less risky than white women, 
and African-Americans tend to have higher levels of risk perception then their white counterparts 
(Oltedal, 2004). In general, people tend to perceive frequent hazardous events as less risky than 
infrequent events, regardless of objective risk. Americans, for example, have a 1 in 5,000 chance 
of dying in a car accident and a 1 in 11 million chance of dying in a plane crash. Plane accidents, 
however, often evoke more fear than car accidents, yet kill far less people per year (Ropeik, 
2006), suggesting that people’s perceptions of risk are influenced by both cognitions as well as 
emotions.  
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Chicago residents are surrounded by potential risks all the times. An individual cannot 
possibly mitigate every risk situation daily, so instead he or she must determine which situations 
to avoid.  As noted above, risk decisions are often not rational or entirely dependent on 
cognitions. Additionally, cultural context is a major driver in risk perception (Oltedal, 2004; 
Tansey & O’Riordan, 1999). Culture is an organizational tool used to order experiences into 
classification structures, and is used to teach these groups to other members (Tansey & 
O’Riordan, 1999; Oltedal, 2004). The process by which cultural structures are explained to 
future generations helps to perpetuate culture. Culture is a dynamic entity that changes in both 
structure and power continuously. Perspectives are altered and values are solidified within a 
person, all while culture simultaneously gathers information and influences others (Boholm, 
1996).  
Douglas created the grid-group typology (Douglas, 1978; Rippl, 2002; Thompson et al., 
1990) to explain how community members interact in their social units. Each grouping 
represents a distinct social environment, or way of life in which a person can exist within a 
bounded rationality that enforces the values, beliefs, and attitudes one holds and expresses 
(Boholm, 1996; Oltedal, 2004). Adherence to a certain way of life further explains how a person 
reinforces their risk perception (Boholm, 1996; Rippl, 2002). The four ways of life or world 
views are (a) individualistic; (b) egalitarian; (c) hierarchical; (d) fatalistic.  
Each world view has a different tolerance and risk perception level. Individualists fear 
situations in which their freedom may be limited. Individuals holding an individualists world 
view tend to be right-winged on the political spectrum. Egalitarians fear inequality among 
people. Skepticism towards institutions and authority are common. Individuals holding an 
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egalitarian world view tend to be left-winged on the political spectrum. Individuals holding a 
hierarchical world view tend to fear Cultural Revolution and deviation from social order. They 
usually trust government and authority. Individuals holding a fatalist world view tend to be 
unaffected by risk, or its existence. Risk is often thought of as unavoidable and uncontrollable, so 
instead they worry about things they feel they can control. The 4 world views are similar to 
cognitive hierarchy theory’s value orientations as both segment populations into distinct groups 
that use their views to process incoming information. Peters and Slovic (1996) suggest that world 
views, similarly to value orientations, guide people’s perceptions and understanding of different 
situations.  
Comparable to beliefs, ways of life are situationally-dependent (Boholm, 1996). A person 
can hold different ways of life depending on the situation. For example, a person could be 
egalitarian when discussing property rights, and fatalists in their rearing of children. For this 
reason, ways of life can be likened most closely to the cognition ‘beliefs’ in the cognitive 
hierarchy theory. By pursing different ways of life in independent aspects of life, individuals will 
perceive less risk and higher levels of social order (Boholm, 1996). 
Similar in how value orientations influence beliefs and attitudes, way of life influences 
avoidance or participation in situations where risks are perceived. Since risks are culturally 
biased as explained above, by considering an individual’s way of life in a specific situation, 
participation can be predicted (Boholm, 1996). In the context of coyotes in the GCMR, cognitive 
hierarchy theory will be framed within the cultural theory to predict risk perception from value 
orientations. The typology that the cognitive hierarchy theory creates cannot include all 
individuals within the GCMR due to the limited number of factors evaluated during 
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segmentation (Boholm, 1996); however, this organization of residents will help provide cultural 
insights. Management implications from are endless and include (a) a description of the GCMR 
population; (b) a detailed understanding of risk perceptions from coyotes.  
 
Coyotes (Canis latrans) 
Coyotes (Canis latrans) are now considered one of the top terrestrial predators in North 
America (Gompper, 2002). This species is quickly expanding its geographical range across the 
continent largely due to the reduction of its competitor, the gray wolf (Canis lupus), and the 
decline of suitable habitat due to anthropologic landscape changes (Fox, 2006; Gehrt, 2004a; 
Gompper, 2002; Timm, Baker, Bennett, & Coolahan, 2004). Moreover, coyote populations have 
been increasing, and concurrently number of animals handled by nuisance wildlife control 
operators is increasing (Bluett, 2005, 2012), suggesting GCMR residents are encountering an 
increasing amount of coyotes in their communities.  
Coyotes in the GCMR 
The nickname ‘ghosts of the plains’ was given to North American coyotes to describe the 
way this animal lives among people but is rarely seen. Gehrt (2005) renames Cook County 
coyotes ‘ghosts of the cities’ due to this carnivore’s frequent coexistence with people in urban 
areas while remaining hidden from the public eye (Fox, 2006). The animal’s general avoidance 
of people has led to a decrease in diurnal activity further decreasing chances of human-animal 
interactions. This change in behavior makes a majority of coyote-human interactions simply 
coyote sightings (Fox, 2006; Gehrt, 2004b, 2007).  
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Gehrt (2004a, 2004b) conducts longitudinal coyote research in Cook County. Over 253 
coyotes were captured during a period of six years (2000-2005), and 175 of them were radio-
tracked to collect more in depth data. Fox (2006) and Gehrt (2004b, 2005) estimate that most 
large green spaces such as golf greens and retention ponds are inhabited by coyote packs. 
Passing from one fragmented habitat to the next is usually done during the night by following 
power lines, sidewalks, and roads as trails (Fox, 2006; Gehrt, 2004a; Timm et al., 2004). Thus, 
coyote interactions from Cook County individuals are surprisingly low (Fox, 2006; Gehrt, 
2004b).  
In Cook County transient coyotes have a mean home range of 59 km
2
 (Gehrt, 2005). 
Unlike transient coyotes in Cook County, coyote packs in the GCMR have a much smaller 
territories that do not overlap with other packs. Transient coyotes are varied in demographic 
backgrounds, and often roam across large areas until they find a pack to join. To increase 
survival some coyotes may avoid highly urbanized areas, while others find an abundance of 
resources in such locations (Gehrt, 2004a). Gehrt (2005) found between one-third and one-half 
of Cook County coyotes to be transient. Gehrt (2007) cites a negative relationship between urban 
development and home range size; their home range sizes are typically 2-9 km
2
. 
Having coyote territories reside within urban communities may lead some residents to 
fear responsibility for feeding these animals their garbage. Gehrt (2007), however, believes this 
is unlikely.  Morey (2004) collected scat from Cook County coyotes; his findings from 1,500 
samples suggest that coyotes in the Chicago area have a diet largely comprised of small rodents, 
mice, voles, and pet food. Morey’s (2004) findings were synonymous with past coyote scat 
research (Fox, 2006; Gehrt, 2004b, 2007; Morey, 2004; Timm et al., 2004). Coyotes tended to 
only consume garbage when located in heavily urbanized areas, or on garbage day (Morey, Gese, 
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& Gehrt, 2007). In general, Morey et al. (2007) found coyotes in the most developed areas had 
the highest amount of food diversity and their food varied depending on the location of the 
animal. Interestingly, coyote-human conflicts often stem from the fear of coyotes predation of 
pets, but Morey’s (2004) research findings found few dogs or cats Cook County coyote scat 
(Gehrt, 2007). 
Gehrt’s (2005) study of Cook County coyotes estimated a 60% survival rate per year, and 
an approximate survival of 62% over a six-year time. Other studies of urban coyotes in general 
found a similar annual survival rate between 62%-74% (Gehrt, 2007). Surprisingly, survival 
rates of coyotes in Cook County are higher than those reported in rural areas, perhaps due to the 
presence of hunting and trapping in such areas (Gehrt, 2007). The most frequent cause of death 
for coyotes in the Chicago region, as well as other urban areas is vehicle collisions (Fox, 2006; 
Gehrt, 2005, 2007). The risk roads pose is not surprising considering their abundance and density 
in urban areas in addition to the given ranges of urban coyotes (Gehrt, 2005). Seasons have little 
influence on survival rates for Cook County coyotes (Gehrt, 2005). 
Human-coyote interactions 
Considering the abundance of coyotes in the Chicago area, the frequency of coyote-
human conflicts and coyote nuisances is surprisingly rare. Gehrt (2005) reports an average of 
350 coyotes are removed from Chicago yearly, yet only five have been removed because of an 
actual conflict. Even more surprising, no coyote bites were reported in Cook County during 
2005, compared to 3,043 dog bites reported in the county the same year (Gehrt, 2005; data from 
Cook County Animal and Rabies Control). During 2004, a study conducted by Timm et al. 
(2004) found a majority (63%) of coyote attacks nation-wide occur during female gestation, or 
when provisioning for the pups.  
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Urban coyotes’ close proximity to people in urban areas has led to a suspected decrease 
in coyote fear, thus leading to bolder, more aggressive behaviors toward people (Timm et al., 
2004). Timm et al. (2004) suggest that before an attack occurs seven predictable steps will 
precede (a) increased coyote sightings in an area; (b) increase in coyote interactions with adult 
people, especially at night; (c) early morning and late afternoon sightings of coyotes; (d) coyote 
chasing pets in daylight; (e) coyotes attacking pets in close proximity to people (for example, 
while someone is walking their dog); (f) coyotes seen around children’s play areas; (g) coyotes 
exhibiting aggressive behavior towards adults in daylight.   
Habituation of coyotes to people is a serious threat. As step 1 has already begun in the 
Chicago area as seen through an increase in numbers of animals handled by nuisance wildlife 
permittees (Bluett, 2005, 2012), attacks towards GCMR residents may soon follow if fear of 
humans is not re-instilled in coyotes. Educating residents regarding the above steps and 
establishing preferences for coyote management may help GCMR wildlife managers’ better 
prepare for human-wildlife interactions. 
Although sometimes considered a nuisance, coyotes have benefited from and provided 
benefits to urban ecosystems by killing foxes, raccoons, skunks, deer, and feral cats, thus helping 
to maintain a healthy urban ecosystem (Fox, 2006; Gehrt, 2005). Coyotes reduce white-tailed 
deer (Odocoileus virginianus) and Canada geese (Branta canadensis) populations, which are 
often labeled as over-abundant in Cook County (Buck & Kitts, 2004; Gehrt, 2005; Morey et al., 
2007). Coyotes rarely prey on adult deer; however, they were found to reduce deer fawns by 20-
80% in the GCMR (Gehrt, 2005).  
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Gehrt (2004b) warns of the hazard of removing a coyote from an urban area that does not 
pose a risk. Removing a coyote that is not necessarily a nuisance creates opportunities for a 
coyote that is in fact a nuisance to take its place; thus, the removal had no effect. Gehrt (2004b) 
suggests coyotes should only be removed or relocated if the animal is a nuisance beyond its 
simple existence. 
An increase in coyote populations and complaints in New York led to a multi-year 
exploration of coyotes. Hudenko, Decker, and Siemer (2008a), and Hudenko, Siemer, and 
Decker (2008b, 2008c) examined how coyotes and people interact in a suburban setting. The 
study area was comprised of towns in Westchester and Saratoga counties. A majority of survey 
participants were aware of coyotes from a firsthand experience, even when wildlife professionals 
believed most constituents were not aware of the animal (Hudenko et al., 2008a, 2008b). Few 
respondents believed the animal caused a significant amount of problems for the community, and 
many believed the risks associated with coyotes in the community were at an acceptable level. 
Although a majority felt coyote associated risks were acceptable, 85% of respondents were 
concerned for children and pets’ interactions with coyotes (Hudenko et al., 2008b). Residents of 
the area expressed both positive and negative attitudes towards the species, and a majority 
believed the increase in coyote awareness was due to media coverage, not changes in population. 
This research concluded that those who had a negative experience with the coyote were more 
likely to view the animal as an issue; however, most residents believed there were few conflicts 
in their community (Hudenko et al., 2008a, 2008c). Finally, coyote experience was found to 
positively influence associated risks of coyotes; lack of coyote interactions by Westchester 
County residents lead to an increase in risk perception from the animal, whereas the more 
exposure to coyotes the lower the perceived risk (Hudenko et al., 2008b, 2008c). 
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As their range expands, coyote populations have led to wildlife conflicts. Though fear is 
plentiful, deaths are few. As of 1989, 14 coyote attacks have been reported; four produced 
serious injuries while 10 produced minor injuries (Carbyn, 1989). Between 1998 and 2003 Timm 
et al. (2004) analyzed forty-eight attacks in California suburban areas. During 2009, White and 
Gehrt (2009) analyzed 142 coyote attacks that resulted in 159 North American victims. Both 
studies state the majority of attacks on people were a result of predatory (37%) or investigative 
behavior (22%) (Timm et al. 2004; White & Gehrt, 2009), and a lessening amount of fear 
coyotes feel toward humans. A large proportion of reported attacks occurred in the western 
United States, with a disproportionate number occurring in California (White & Gehrt, 2009), 
and aggressive behavior is most often a result of animal feedings. White and Gehrt (2009) also 
identified a slightly higher proportion of victims were children when compared to the overall 
number. Although this study did not investigate every attack in North America, it does provide 
insight into the geographical distribution of attacks and the motivation behind the conflict.   
Fulton et al. (1996) suggest attitudes towards preference for coyotes in urban 
communities are guided by previous information, resistance to new information, and previous 
behaviors by one’s self or others. Interactions with, and perceptions of these nuisance species 
provide increased opportunities for a wide array of wildlife management options.  Zinn, 
Manfredo, Vaske, and Wittmann (1998) explain management actions towards nuisance wildlife 
are influenced by three factors: incident extremity, response extremity, and species. Ideal 
management preference for a community in response to a conflict with nuisance species is 
dependent on type of perceived threat, type of actual threat, and importance of the species to the 
landscape.  
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Subjective definitions of coyotes 
Interpretations of coyotes in the GCMR, and perceptions of the animal in respondent’s 
communities’ may differ within survey participants based on value orientations and/or beliefs 
about coyotes. Perception of coyotes can be developed from negative interactions reported by the 
media (Gehrt, 2007; Gore, Siemer, Shanahan, Scheule, & Decker, 2005; Hudenko et. al, 2008a, 
2008b, 2008c; White & Gehrt, 2009). Specific situations in which the coyote is encountered may 
influence a person’s attitude towards coyotes.  
Although GCMR residents are likely in close proximity to a coyote (Gehrt, 2004a, 2007), 
they may not realize it.  Human-dominated landscapes supply coyotes with ample urban areas 
acting as suitable habitats (Gompper, 2002). As coyote-resident interactions become more 
prevalent, this opportunistic carnivore and GCMR residents will be defining and redefining their 
relationship. The relationship between coyotes and other interspecific predators living within 
their GCMR habitats will also be defined (Gompper, 2002). Wildlife managers need to 
understand the GCMR’s perception of risk for coyotes (Fox, 2006). By understanding the risk 
the public feels, managers can establish guidelines for action when the animal’s behavior 
warrants further action. The GCMR public needs more effective communication from wildlife 
professionals regarding actual risks relating to coyotes (Fox, 2006). Gehrt (2004b) suggests 
efforts should be made to educate and discuss coyotes in the media in instances other than 
conflicts. In this way, people may begin to reformulate their perceptions of coyotes in a way that 
includes more than negative narratives from news reports. 
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RESEARCH OBJECTIVES 
 Increasing coyote populations in the densely populated GCMR combined with the 
absence of coyote attacks in the area warranted this study. The questionnaire examined GCMR 
homeowner beliefs, value orientations, and risk perception. The research was conducted to help 
better understand the complex relationship between humans and coyotes in the GCMR. 
Objectives include determining the (a) potential influence of value orientations of wildlife on 
beliefs about coyotes; (b) potential influence of beliefs on perceived risk of coyotes; (c) 
practicality of using a the cognitive hierarchy theory as a framework for urban coyote research; 
(d) usefulness of understanding residents perceived risks as a strategy to manage people and 
coyote conflict in urban areas. 
 
HYPOTHESES 
Hypothesis 1: Individuals with mutualistic wildlife value orientations are more likely to have 
positive beliefs about coyotes, than negative beliefs about coyotes.  
Hypothesis 2: Individuals with deterministic wildlife value orientations are more likely to have 
negative beliefs about coyotes, than positive beliefs about coyotes. 
Hypothesis 3: People having negative beliefs about coyotes perceive higher risk from coyotes 
than do people having positive beliefs about coyotes.  
Hypothesis 4: Beliefs about coyotes mediate the relationship between wildlife value orientations 
and perceived risks from coyotes. 
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CHAPTER 3 
METHODOLOGY 
Population  
The sample for this study was comprised of 5,000 randomly selected single-family 
homeowners residing in Cook, Lake, Du Page, Kane, Will, and McHenry County, referred to as 
the GCMR (Figure 2). Survey participants were selected by Survey Sampling, Inc. from property 
tax databases. 
 
Figure 2. Map of GCMR counties 
 
Participants were mailed a self-administered questionnaires and cover letter following 
traditional survey methodological approaches (Dillman, 2009; Vaske, 2008; Appendix A).  The 
questionnaire was developed in cooperation with the Illinois Department of Natural Resources. 
The questionnaire addressed: (a) wildlife value orientations among residents of the Greater 
Chicago Metropolitan Region; (b) beliefs about coyotes in the GCMR (c) perceptions of risks 
from coyotes in the GCMR. 
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Mailings 
Questionnaire mailings began during July 2012 and continued through December 2012. 
Distribution consisted of three first-class mailings including a questionnaire (Appendix A), cover 
letter (Appendices B and C), and a paid-postage return envelope. Approximately 10 days after 
the first mailing non-respondents were sent a reminder postcard (Appendix D). A second mailing 
was sent approximately 1 month following the postcards due to the beginning of a new local 
school year (K-12). This mailing contained the cover letter, questionnaire, and postage paid 
envelope. As with the first mailing, non-respondents were sent a reminder postcard 
approximately 10 days following the second mailing. A third mailing containing a cover letter, 
questionnaire, and postage-paid envelope was sent approximately 10 days following the second 
non-response postcard. 
Telephone Survey 
For a sample to be representative of the population, all demographics of the population 
must be representative so data are generalizable to the population of interest. Non-response error 
occurs when those who do not respond to a survey are different than those who do respond. 
Increasing response rate guards against bias; however, achieving high response rates does not 
necessarily guarantee non-response error has been reduced (Dillman, 2009). Some researchers 
argue that checking for non-response bias is more important than obtaining a high response rate 
for the original survey (see, for example, Vaske, 2008). Two ways of mitigating non-response 
bias is to (a) decrease non-response; or (b) preform a non-response bias check to see if non-
respondents are in fact different from respondents (Dillman, 2009; Vaske, 2008). A non-response 
bias check was performed after the 3
rd
 mailing. 
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Dillman (2009) recommends that non-response bias checks utilize a different mode and 
appearance than past attempts. Because full data (such as telephone numbers and email 
addresses) were not available for all non-respondents and mail contact was already utilized, I 
used a subsample of mail survey non-respondents who had available phone numbers. A one page 
questionnaire was conducted by telephone interviewers (Appendix E). The non-response survey 
was given to a subsample of 600 non-respondents selected using systematic sampling with a 
random start. There were 3,152 total non-respondents, and 1,465 non-respondents with phone 
numbers. 
Those selected for the non-response bias test were contacted up to 5 times pending no 
answer or a busy signal. Once a survey was completed, or a participant had been called 5 times, 
they were no longer contacted. Efforts were made to contact each survey participant 1-4 times 
between 6:00 and 8:00pm Central Time Monday through Friday. Participants were also 
contacted 1 time between 2:00-4:00pm Saturday, and 1 time on Sunday between 6:00-8:00pm 
Central Standard Time.  
Analysis of Data 
Structural equation modeling was used to analyze the four hypotheses. A summary of 
research questions with corresponding statistical tests can be found in Figure 3. All data were 
entered into Statistical Package for the Social Sciences (SPSS 20; Nie, Bent, & Hull, 1975) for 
factor analysis with varimax rotation, and LISREL 8.8 (Jöreskog & Sörbom, 2006) for structural 
equation modeling (SEM).  
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Figure 3. Visual representation of hypotheses 
 
Independent variables 
Independent variables included (a) value orientations; and (b) beliefs about coyotes. 
Wildlife value orientations were measured on a 7-point scale. The 10 statements used to 
determine wildlife value orientations can be found in Table 1. Seven statements relating to 
beliefs about coyotes were measured on a 7-point scale and are shown in Table 1. 
Principal Component Analysis (PCA) with varimax rotation was used to determine factor 
groups corresponding to value orientations and beliefs about coyotes. Reliability for each factor 
was tested using Cronbach’s alpha with .60 as the minimum accepted value (Kim & Mueller, 
1978; Nunnally, 1978). Statements used to determine wildlife value orientations and beliefs 
about wildlife were coded -3 “Strongly Disagree” to +3 “Strongly Agree” with 0 as a neutral 
value. 
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Table 1  
Wildlife value orientation and belief about coyote statements 
Wildlife value orientation variables
a Belief about coyote variablesa Perceived Risk From Coyotesb 
Wildlife populations should be 
managed to benefit humans. 
I enjoy seeing coyotes in my current 
community. 
Because of coyotes, how 
concerned are you about… 
Wildlife should have the same rights 
as humans. 
I worry about problems coyotes might 
cause to my property. 
…safety of children. 
It is important for me to know there 
are healthy populations of wildlife. 
Coyotes are an important part of the 
ecosystem. 
…property damage caused by 
coyote. 
We should be sure that future 
generations have an abundance of 
wildlife. 
The risk of being injured by a coyote 
is high. 
…safety of pets. 
The needs of humans should take 
priority over wildlife protection. 
I feel coyotes are a nuisance. …contracting rabies. 
When needs of wildlife conflict with 
those of humans, the wildlife should 
be removed. 
People should learn to live with 
coyotes. 
 
Wildlife populations need to be 
strictly controlled. 
Seeing coyotes makes me feel 
connected to nature. 
 
People need to adapt to wildlife living 
near them. 
  
The rights for wildlife to exist are 
more important than human uses of 
wildlife. 
  
Seeing wildlife in my day-to-day 
routine gives me a positive feeling. 
  
a
 Items measured on a 7-point scale: 1 = “Strongly Disagree,” 4= “Unsure,” 7 = “Strongly Agree” 
b
 Items measured on a 8-point scale: 1 = “Not at all Concerned,” 8= “Extremely Concerned” 
 
Dependent Variables 
Two dependent variables were analyzed (a) beliefs about coyotes; (b) GCMR residents’ 
perceptions of risk from coyotes. Beliefs about coyotes were measured, recoded, and analyzed 
using PCA as described above. Four items relating to perceptions of risk were measured on an 
unidimentional scale labeled every two increments as (a)“Not at all Concerned;” (b)“Slightly 
Concerned;” (c)“Moderately Concerned;” and (d)“Extremely Concerned.” Perceptions of risk 
statements are found in Table 1. 
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Structural Equation Modeling 
 Structural equation model was used to determine the predictive abilities of wildlife value 
orientations to perceptions of risk from coyotes. The mediating effect of beliefs about coyotes 
between value orientations and perceptions of risk from coyotes was also examined. Mediation 
occurs when the relationship between a predictor and criterion is dependent on an additional 
mediator variable (Baron & Kenny, 1986). Hayduk (1987) requires the construction of 3 
structural equation models to properly determine mediation (a) full mediation; (b) partial 
mediation; (c) direct effect. In a full mediation model the predictor variable, which is in this case 
wildlife value orientations, influences the criterion (perceptions of risk from coyotes) through the 
mediator (beliefs about coyotes). In the partial model the predictor directly influences the 
criterion through the mediator, in addition to influencing the criterion indirectly. Finally, the 
direct effect model confirms the inferential relationship between the wildlife value orientations 
and perceived risk from coyotes. When a direct effect model determines that an observed 
variable represents the latent variable and the change in chi-square statistic reveals the partial 
mediation model fits the data less accurately than the full mediation model, then mediation is 
occurring (Baron & Kenny 1986; Hayduk 1987).  
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CHAPTER 4 
RESULTS 
 Of the 5,000 survey questionnaires mailed to homeowners in the GCMR, a total of 205 
participant names were deleted from the sample due to incorrect mailing addresses or deceased 
resident. Of the 1,644 questionnaires received, 1,624 (34%) were usable questionnaires. One-
way analysis of variance was used to compare demographics (gender and marital status) of mail 
survey and non-response telephone survey participants.  The non-response telephone survey 
detected no significant statistical difference between the gender and marital status of respondents 
and non-respondents (p <.12, p <.32, respectively; Table 2). 
Table 2 
Comparison of demographic results from mail and telephone survey 
 
Descriptive Findings 
Slightly less than half of respondents (48%) were female, which was approximately 
representative of Illinois’ demographics (51% female in 2011) (U.S. Census Bureau, 2011). 
Survey respondents were older (27.8% >65 years of age) than Illinois’ population in 2010 
(12.7% >65 years of age; U.S. Census Bureau, 2010). About 60% of respondents were married, 
while 16.3% were divorced, separated, or widowed. Most respondents (66%) do not have any 
children under 18 living at home. Approximately 60% of respondents did not feed wildlife on 
 Mean Standard Deviation F p eta 
Gender      
Mail survey 1.48 .500 
2.45 .12 .04 
Telephone survey 1.56 .499 
Marital status      
Mail survey 2.04 .539 
.98 .32 .03 
Telephone survey 2.10 .671 
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their property in the past 12 months, and 53% of survey respondents experienced a problem with 
wildlife around their home during the same time period. Digging or burrowing was the most 
frequently problem reported (29%), and a quarter of respondents had damage to shrubs, yard, or 
landscaping. A large majority (67%) was aware of coyotes in their current community, while 
59% saw a coyote in their current community. Percent responses for beliefs about coyotes are 
found in Table 3, and percent responses for perceptions of risk from coyotes are found in Table 
4. 
 
Table 3 
Homeowner’s response to questions regarding beliefs about coyotes  
 
Beliefs about coyote statements 
Disagree 
(%) 
Unsure 
(%) 
Agree 
(%) 
 
Mean 
I enjoy seeing coyotes in my current community. 53 15 33 3.3 
I worry about problems coyotes might cause to my property. 61 13 26 3.1 
Coyotes are an important part of the ecosystem. 14 24 62 4.9 
The risk of being injured by a coyote is high. 67 16 17 2.8 
I feel coyotes are a nuisance. 55 18 28 3.3 
People should learn to live with coyotes. 32 18 50 4.3 
Seeing coyotes makes me feel connected to nature. 38 14 48 4.0 
 
Table 4 
Homeowner’s response to questions regarding perceptions of risk from coyotes 
 
Because of coyotes, how concerned are you 
about… 
Not at all 
Concerned 
(%) 
Slightly 
Concerned 
(%) 
Moderately 
Concerned 
(%) 
Extremely 
Concerned 
(%) Mean 
…safety of children. 35 27 17 22 3.9 
…property damage caused by coyote. 68 18 8 7 2.4 
…safety of pets. 35 23 18 24 4.1 
…contracting rabies. 49 18 13 20 3.5 
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Wildlife Value Orientations 
Principal component analysis (PCA) identified 2 components representing value 
orientations toward wildlife (a) mutualism; (b) domination. The 2 components explained 58% of 
the cumulative variance in wildlife orientations (Table 5). 
 
Table 5 
Principal component analysis of wildlife value orientations 
Wildlife value orientation variables  
Factor loadings 
Factor 1 
Mutualism 
Factor 2 
Domination  
The needs of humans should take priority over wildlife protection  .747 
When wildlife needs conflict with those of humans, the wildlife should be 
removed  .736 
Wildlife populations need to be strictly controlled  .670 
Wildlife populations should be managed to benefit humans  .758 
It is important for me to know there are healthy populations of wildlife .850  
We should be sure that future generations have an abundance of wildlife .856  
People need to adapt to wildlife living near them .721  
Seeing wildlife in my day-to-day routine gives me a positive feeling .629 -.431 
Wildlife should have the same rights as humans .460 -.427 
The rights for wildlife to exist are more important than human uses for 
wildlife .489 -.465 
Eigenvalues 4.34 1.42 
Percent variation explained 43.4 14.2 
Cronbach’s alpha .762 .818 
 
The domination value orientation included the following 4 value statements (a) “Wildlife 
populations should be managed to benefit humans;” (b) “The needs of humans should take 
priority over wildlife protection;” (c) “When wildlife needs conflict with those of humans, the 
wildlife should be removed;” (d) “Wildlife populations need to be strictly controlled.” 
Cronbach’s alpha was .76 for the domination wildlife value orientation. 
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The mutualism value orientation included the following 6 value statements (a) “It is 
important for me to know there are healthy populations of wildlife;” (b) “We should be sure that 
future generations have an abundance of wildlife;” (c) “Seeing wildlife in my day-to-day routine 
gives me a positive feeling;” (d) “People need to adapt to wildlife living near them;” (e) 
“Wildlife should have the same rights as humans;” (f) “The rights for wildlife to exist are more 
important than human uses of wildlife.” Cronbach’s alpha was .818 for the mutualism value 
orientation. 
Beliefs about Coyotes 
Two components representing coyote beliefs were identified using PCA: positive and 
negative beliefs about coyotes. The 2 components explained 72% of the cumulative variance in 
beliefs about coyotes (Table 6). 
Table 6 
Principal component analysis of beliefs about coyotes 
Belief about coyote variables  
Factor loadings 
Factor 1 
Positive 
Factor 2 
Negative 
I enjoy seeing coyotes in my current community .880
 
  
Coyotes are an important part of the ecosystem .811
 
  
People should learn to live with coyotes .835
 
  
Seeing coyotes makes me feel connected to nature .856
 
  
I worry about the problems coyotes might cause to my property  .852
 
 
The risk of being injured by a coyote is high  .826
 
 
I feel coyotes are a nuisance. -.426 .660
 
 
Eigenvalues 3.88
 
 1.14 
Percent variation explained 55.4 16.3 
Cronbach’s alpha .879 .759 
 
Positive coyote beliefs included the following four beliefs (a) “I enjoy seeing coyotes in 
my current community;” (b) “Coyotes are an important part of the ecosystem;” (c) “People 
should learn to live with coyotes;” (d) “Seeing coyotes make me feel connected to nature.” 
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Cronbach’s alpha was .88 for positive beliefs about coyotes. Negative coyote beliefs included the 
following three beliefs (a) “I worry about problems coyotes might cause to my property;” (b) 
“The risk of being injured by a coyote in my area is high;” (c) “I feel coyotes are a nuisance.” 
Cronbach’s alpha was .76 for negative beliefs about coyotes.  
Perceptions of risk from coyotes 
Principal component analysis identified one risk group. The component explained 72% of 
the cumulative variance in risk perception from coyotes. Cronbach’s alpha was .870 for all 
perceptions of risk from coyote variables (Table 7). 
Table 7 
Principal Component Analysis of perceptions of risk from coyotes 
Perceptions of risk from coyote variables  
Factor loadings 
Factor 1 
Positive 
Because of coyotes, how concerned are you about…  
…safety of children .874 
…property damage caused by a coyote .816 
…safety of pets  .827 
…contracting rabies .827 
Eigenvalues 2.90
 
 
Percent variation explained 72.5 
Cronbach’s alpha .870 
 
Structural Equation modeling 
Three structural equation models were created and examined once reliability was 
confirmed. In the direct effect model (Figure 4), domination value orientation was positively 
related to perceptions of risk from coyotes (β= .27, p <.001), and mutualism was negatively 
related to perceptions of risk from coyotes (β= -.20, p <.001). 
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Figure 4. A direct value-perceptions of risk from coyotes model 
 
In the partial mediation model (Figure 5), mutualism wildlife value orientation was 
positively related to positive beliefs about coyotes (β=.68, p <.001), negatively related to 
negative beliefs (β= -.37, p <.001), and positively related to risk (β=.01, n.s.).  Domination 
wildlife value orientation was positively related to negative beliefs (β = .33, p <.001), negatively 
related to positive belief (β = -.16, p <.001), and negatively related to risk (β = -.02, p <.001). 
The two wildlife value orientations explained 64% of the variance in positive beliefs and 41% of 
the variance in negative beliefs. When the two wildlife value orientations and beliefs about 
coyotes were regressed on perceived risk about coyotes, only the negative beliefs index was 
statistically significant (β = .82, p <.001) and accounted for 60% of the variability. 
 32 
 
Figure 5. A partial mediation value-belief model predicting perceptions of risk from coyotes in 
the GCMR 
 
In the full mediation effect model (Figure 6) wildlife value orientations predicted 
perceptions of risk from coyotes. Mutualism wildlife value orientation was positively related to 
positive beliefs about coyotes (β=.68, p <.001), and negatively related to negative beliefs (β= -
.36, p <.001).  Domination wildlife value orientation was positively related to negative beliefs (β 
= .32, p <.001) and negatively related to positive beliefs (β = -.16, p <n.s.) about coyotes. The 
two wildlife value orientations explained 64% of the variance in positive beliefs and 40% of the 
variance in negative beliefs. When the two beliefs about coyotes were regressed on perceived 
risk, only the negative beliefs index was statistically significant (β = .80, p <.001) and accounted 
for 68% of the variance. 
The direct effect model (χ2 =670.25, df = 73) showed that value orientations had an effect 
on perceptions of risk from coyotes. The mediation of beliefs about coyotes between the 
relationship of wildlife value orientations and perceived risk from coyotes could not be claimed 
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had the direct model not shown this relationship. The partial mediation model and direct effect 
models support Hypothesis 1, 2, and 3, while the partial mediation model supports Hypothesis 4.  
The change in Chi-square statistics between the partial and full mediation model diagram 
indicates the fit of the models. The full mediation model (χ2 =1381.32, df = 181, p <.001) was 
used to describe the data because it was more parsimonious than the partial mediation model (χ2 
=1376.83, df = 179, Δ df= 2, Δ χ2 =4.49), and because the model fit the data more closely.  
 
Figure 6. A full mediation value-belief model predicting perceptions of risk from coyotes in the 
GCMR 
Five indicators were used to analyze the full mediation model’s fit (a) χ2;  (b) χ2/df; (c) 
goodness of fit index (GFI); (d) comparative fit index (CFI); (e) root mean square error of 
approximation (RMSEA). A χ2/df ratio of 2:1 to 5:1 indicates a good fit since a model’s chi-
square test should be evaluated in relation to not just itself, but also in respect to the model’s 
degrees of freedom (Marsh & Hocevar, 1985). Our full mediation model (χ2/df= 1381.32/181= 
7.6) was not within this range; however, it was close to the desired range for these values. A 
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value of .95 or greater is needed in GFI and CFI for a model to explain the data (Bollen, 1989). 
In the full mediation model our GFI was .93; although not ideal, the value still shows good fit of 
the data to the model. The comparative fit index value of.98 was above the recommended value. 
The root mean square error of approximation was used to compare model-created and observed 
covariance (Church & Burke, 1994). Our RMSEA was .06 which indicates a close fit of the 
model to data. 
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CHAPTER 5 
DISCUSSION 
Our objectives were to identify homeowner’s wildlife value orientations and beliefs about 
coyotes, and to determine perceived risk of residents from coyotes in an effort to increase 
understanding of human-coyote relationships in the Greater Chicago Metropolitan Region of 
Illinois. The take home messages from this research are three-fold (a) wildlife value orientations 
predict beliefs about coyotes; (b) beliefs about coyotes predict perceptions of risk from coyotes; 
(c) beliefs about coyotes fully mediate the relationship between wildlife value orientations and 
perceived risk from coyotes. 
 Findings from this study support previous literature citing cognitive hierarchy theory as 
an empirically-supported management framework for urban species (e.g. Fulton et al., 1996; 
Vaske & Donnelly, 1999;  Manfredo et al., 2009; Teel & Manfredo, 2009; Vaske et al., 2011; 
Whittaker et al., 2006). Wildlife value orientations successfully determined Greater Chicago 
Metropolitan Region’s beliefs about coyotes, and a homeowner’s belief about coyotes fully 
mediated the relationship between an individual’s wildlife value orientation and perception of 
risk towards coyotes. 
 
Value Orientations, Beliefs About Coyotes, And Perceived Risk From Coyotes In The 
GCMR 
 This study’s full mediation model provides support for the cognitive hierarchy theory, 
specifically a model that includes perceived risks in urban wildlife management. The direct 
effect SEM indicated that both mutualism and domination wildlife value orientations influenced 
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perceived risk. When the positive and negative belief indices were included in the partial 
mediation SEM neither value orientation was significant. These findings support the mediation 
hypothesis. The full mediation model was more parsimonious than the partial mediation model, 
and was therefore used in our study. In the full mediation model, mutualism wildlife value 
orientation was positively and negatively related to positive and negative beliefs, respectively, as 
expected. Moreover, domination wildlife value orientation was positively related to negative 
beliefs and negatively related to positive beliefs about coyotes, as expected. Our models suggest 
that negative beliefs about coyotes have a stronger influence on perceptions of risks from coyotes 
than positive beliefs about coyotes. 
The strong influence of negative beliefs about coyotes on perceptions of risk from 
coyotes in the Greater Chicago Metropolitan Region may be evidence of the overall climate of 
urban residents’ beliefs towards wildlife. Two wildlife orientations were identified through this 
study: mutualism, and domination (Manfredo et al, 2009; Vaske et al., 2011). Teel et al. (2007) 
suggest there has been a noted biocentric shift in values across the United States of America. The 
shift from materialistic to post-modernist values in both the United States and globally is a result 
of a shift from consumptive, utilitarian views of wildlife to one of wildlife conservation and 
rights (Teel et al., 2007). Both mutualism and domination wildlife value orientations were 
identified, and therefore the biocentric shift may also be present in this urban region. Our 
findings did not support nor reject the post-modernist value shift argument, but may indicate 
GCMR residents have increasingly biocentric relationships with wildlife. 
 
 
 37 
Management Implications 
Management implications of this study are two-fold. The findings from this study provide 
(a) a description of the GCMR population; (b) an understanding of risk perceptions from 
coyotes.  
The respondent typology created by this research may be used by wildlife professionals 
to market coyote information to the specific types of GCMR residents, perhaps increasing 
information dissemination and retention. The typology that the cognitive hierarchy theory creates 
cannot include all individuals within the GCMR due to the limited number of factors evaluated 
during segmentation (Boholm, 1996); however, this organization of residents will help provide 
cultural insights for wildlife managers. Findings from this study that have categorized people as 
having mutualism or domination wildlife value orientations are able to enhance understanding of 
wildlife-related interests and provide insight into state residents’ potential for conflict and 
likelihood to accept management practices. 
We determined that respondents holding domination value wildlife orientations are more 
likely to express greater perceived risks from coyotes, than those holding mutualism value 
orientations when beliefs about coyotes mediated the relationship. In other words, those holding 
anthropocentric value orientations have higher risk perceptions from coyotes than those having 
more biocentric value orientations due to anthropocentric value orientations emphasizing the 
“human-centered” worldview, and a focus on consumption of the natural world and its resources, 
not the value of the resources themselves (Vaske & Donnelly, 1999). To further support positive 
coyote belief development and decrease perceived risk from coyotes in the GCMR, managers 
can create media campaigns to discuss coyotes in instances other than conflicts. In this way, 
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people may begin to reformulate their perceptions of coyotes in a way that includes more than 
negative narratives from news reports.  
 
Conclusion 
It is a challenge for natural resource professionals in the GCMR to manage wildlife, 
including coyotes, in a landscape that continually changes and becomes increasingly dominated 
by humans. Moreover, public acceptance of coyote management is a critical issue in the GCMR 
today. The cognitive hierarchy theory can be used as a management tool; however, it requires 
social input and must evolve alongside the community. As community matrices change and 
members immigrate, emigrate, and age, so must coyote management in the GCMR. Including 
community input when evaluating coyote-human interactions within the GCMR may prevent 
human-coyote interactions from becoming community conflicts. Community members' input 
will help guide wildlife professionals to manage coyotes in a community-accepted way 
incorporating the community’s wide array of values, beliefs, and perceived risks. In the future, 
the GCMR’s coyote management plan must continually change as their numbers fluctuate to 
ensure this flourishing population does not become a nuisance. 
We identified 3 limitations to this survey. First, only mutualism and domination wildlife 
value orientations were examined in this survey. Other wildlife value orientations (e.g., existence 
value orientation) were not included in the model. Secondly, not all components of cognitive 
hierarchy theory were explored (such as behaviors, or behavioral intentions), and only one 
expressed attitude was considered (perceived risk). Finally, perceived risk from coyotes, not 
actual risk was measured. Though there is a clear and measureable relationship between the two 
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concepts, actual risk would have been very difficult to quantify using the mailed survey 
methodology.  
 In conclusion, this study has demonstrated the effectiveness of using wildlife value 
orientations to predict beliefs about coyotes and perceptions of risk from coyotes. Additionally, 
this project supports the cognitive hierarchy theory and the value belief perceived risk 
framework, and its use in urban wildlife management and research. Future research should be 
conducted to expand the model. 
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